A new D-2-hydroxyacid dehydrogenase with dual coenzyme-specificity from Haloferax mediterranei, sequence analysis and heterologous overexpression.
A gene encoding a new D-2-hydroxyacid dehydrogenase (E.C. 1.1.1.) from the halophilic Archaeon Haloferax mediterranei has been sequenced, cloned and expressed in Escherichia coli cells with the inducible expression plasmid pET3a. The nucleotide sequence analysis showed an open reading frame of 927 bp which encodes a 308 amino acid protein. Multiple amino acid sequence alignments of the D-2-hydroxyacid dehydrogenase from H. mediterranei showed high homology with D-2-hydroxyacid dehydrogenases from different organisms and other enzymes of this family. Analysis of the amino acid sequence showed catalytic residues conserved in hydroxyacid dehydrogenases with d-stereospecificity. In the reductive reaction, the enzyme showed broad substrate specificity, although alpha-ketoisoleucine was the most favourable of all alpha-ketocarboxylic acids tested. Kinetic data revealed that this new D-2-hydroxyacid dehydrogenase from H. mediterranei exhibits dual coenzyme-specificity, using both NADPH and NADH as coenzymes. To date, all D-2-hydroxyacid dehydrogenases have been found to be NADH-dependent. Here, we report the first example of a D-2-hydroxyacid dehydrogenase with dual coenzyme-specificity.